A comparison was made of enrichment broths for recovery of Campylobacterjejuni from food by the methods of Doyle and Roman (Appi. Environ. Microbiol. 43:1343-1353) and of . No significant differences were found between the results obtained with the two broths. Recovery was greater, however, with a constant gas flow into the broths than with an evacuation-replacement method.
methods for recovery of C. jejuni from foods were studied: the method of Doyle and Roman (6) , which was used as originally developed, and the method of Lovett et al. (10) , which uses a broth originally developed by Park et al. (12) and is modified to contain the ferrous sulfate, sodium metabisulfite, and pyruvate (FBP) supplement of George et al. (7) as well as modified concentrations of antibiotics. Each method uses a different procedure for reducing the oxygen concentration of the broth to provide a microaerobic environment for C. jejuni. The Doyle and Roman method (6) requires evacuation and replacement of the atmosphere in the growth chambers, whereas the method of Lovett et al. (10) provides a constant flow of a reduced-oxygen gas mixture.
We compared the growth of C. jejuni with both methods in their entirety, with both methods of oxygen reduction, and in both enrichment broths with the oxygen reduction procedure which gave the best growth in the previous comparison. The food product used was hamburger.
The human isolates were designated CF7, CH1, CH2, Jl, J5, W15631, L51683-1, and L51683-2. Other isolates were B3 (bovine), hamster 1, M2 (milk), G5 (chicken gut), and P10 (pig). The isolates were passaged only once in our laboratory. Organisms were grown in brucella broth (Difco Laboratories, Detroit, Mich.) and then on brucella-FBP slants containing brucella agar (Difco) supplemented with 0.025% each ferrous sulfate, sodium metabisulfite, and sodium pyruvate (7). Brucella broth (0.6 ml per slant) was used to wash and pool the slants in sterile flasks. One drop of dimethyl sulfoxide (Mallinckrodt) per slant was added, and 0.5-ml portions of the cultures were held in Cryotubes (GIBCO Laboratories, Grand Island, N.Y.) at -70°C until use.
The enrichment broth of Doyle and Roman (6) and the VTP (vancomycin, trimethoprim, polymyxin B) broth of Park et al. (12) , as modified by Lovett et al. (10) , were used to prepare the homogeneous mixtures. The hamburger, which was fresh from the market and refrigerated for less than 24 h, contained native bacterial populations at ca. 105 organisms per g. It was kneaded in a stomacher bag (model 3500; Colworth) and divided into two portions. The enrichment broths were added to give 25 g of hamburger per 100 ml of broth, and the mixtures were stomached for 30 s. The * Corresponding author.
homogenate was then poured through a sterile funnel into flasks appropriate for the incubation method to be used.
Cryotubes containing bacterial strains were thawed at room temperature and serially diluted in 4.5-ml portions of brucella broth. Dilutions of 1 to 100 organisms per ml, determined by plating serial dilutions onto brucella-FBP plates and counting organisms after 48 h of incubation at 42°C under microaerobic conditions, were used to inoculate the enrichment broth-hamburger homogenates. Uninoculated enrichment broth-hamburger homogenates and inoculated enrichment broth without hamburger served as controls.
The method of Doyle and Roman was used to reduce the oxygen concentration in the homogenates by replacing the atmosphere in a 250-ml side arm Erlenmeyer filter flask; the stoppers were taped to prevent popping as the gas expanded, and the flasks were shaken at 100 rpm in a shaker water bath (model 2564; Forma Scientific). The method of Lovett et al. was used to provide a constant flow of a reduced-oxygen gas mixture through the homogenates during incubation with separate Teflon tubings fitted to a copper manifold delivery system (J. Heisick, J. Cholensky, and J. Lanier, FDA Lab. Inf. Bull. no. 2714, 30 May 1983).
Although both methods require incubation at 42°C, the Doyle and Roman method requires 16 to 18 h, whereas that of Lovett et al. requires 24 h. Our initial comparison used the prescribed incubation periods; however, in the subsequent comparisons, all enrichment broths were incubated for 18 to 20 h.
For the procedure of Lovett et al., the homogenates were plated on Skirrow agar (13) supplemented with FBP (7) before and after filtration through a 0.65-,um membrane, a technique first performed by Dekeyser et al. (3) . The homogenates were poured into the flasks through a cheeseclothcovered funnel before incubation to facilitate filtration after incubation. For the Doyle and Roman method, serial dilutions (1:10) were made in 0.1% peptone and plates on campy-BAP agar, the selective agar developed by Blaser et al. (1) . Our initial comparison used the prescribed plating procedures; however, in subsequent comparisons of the oxygen reduction procedures and of the enrichment broths, all homogenates were serially diluted in 0.1% peptone and plates on campy-BAP agar. Dilutions of the homogenates could be filtered through a 0.65-,um membrane without first pouring the enrichment broth through cheesecloth, and plates were incubated in a microaerobic atmosphere at 42°C for 48 h. Characteristic colonies, described previously (l, 6, 10), were counted, and at least one representative colony 3.9 x 103 a ER, Evacuation-replacement procedure (6); CF, continuous gas flow procedure (10, 12) .
from each plate was observed as a wet mount preparation with a phase-contrast microscope.
Comparison of the two methods consisted of 35 tests on five C. jejuni strains, 6 to 8 tests per strain. Tests were scored as positive or negative. A contingency table analysis (11) showed that the results of the two procedures did not differ significantly (data not shown). The procedure modified by Lovett et al. gave positive results for 57% of the tests, compared with 69% positive tests for the method developed by Doyle and Roman.
When the two methods of oxygen reduction were compared in the nine C. jejuni strains tested, two strains were recovered in equal numbers by the two methods and six were recovered in higher numbers by the continuous gas flow method (Table 1) . Replicate plate counts were used to compute an analysis of variance. A loglo(count plus 1) transformation was used to stabilize the variance (11) . The result of comparing the means was significant; constant gas flow (10, 12) improved recovery of the strains in the enrichment broth-hamburger homogenates.
Although both enrichment broths were equally effective in recovering C. jejuni from hamburger, when the hamburger was omitted, small inocula of pure C. jejuni cultures added to the Doyle and Roman enrichment broth were either not recovered or were recovered in low numbers, whereas the same inocula grew large numbers of C. jejuni cells in the modified VTP broth ( Table 2 ). The Krieshal-Wallis (2) rank test indicated that the modified VTP broth yielded significantly better (ot = 0.05) recovery. It was not determined whether this difference was due to the absence of competitive background organisms or the absence of some other component of the hamburger. However, Lovett et al. (10) found that a higher level of polymyxin B inhibits the growth of C. jejuni; the broth developed by Doyle and Roman contains four times more polymyxin B than the modified VTP broth of Lovett et al.
As reported previously (9) , filtering the enrichment broth through a 0.65-,im membrane reduced the number of C. jejuni cells that were plated; however, it also eliminated the background organisms, making the C. jejuni cells readily apparent. Because easy detection would be especially valuable to workers who are inexperienced in isolating C. jejuni, we agree with the recommendation of Lovett et al. (10) that both filtered and unfiltered enrichment broths should be streaked. 
